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(54) FUEL CELL COGENERATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell cogeneration system capable of 
providing great amount of hot water by using the heat energy of coolant cooling the fuel 
cell. 

SOLUTION: A whole heat exchanger 1, a plate heat exchange 3, a fin tube heat 
exchanger 2 are connected to a coolant piping 106 in order. Heat exchange between the 
high temperature coolant and low temperature circulating water for hot water storage is 
done in the plate heat exchanger 3. Heated circulating water is stored in a hot water 
storage tank 1 08. Cooled coolant exchanges heat with the high temperature and high 
humidity air after electric power generation reaction in a fuel cell main body 102 in the fin 
tube heat exchanger 2 and is supplied to the fuel cell main body 102 as reheated high 
temperature coolant A fuel cell cogeneration system capable of keeping the temperature 
of the coolant flowing in and out the fuel cell main body 102 always at a fixed constant 
and effectively utilizing the heat energy of the coolant is provided. 
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z^sicmmzti* <%*P7j<©ijsnii*4fw±-rs /<:<*© 

CCO: «JSJIB^iP7K[HSg«:SSns^ai7k©7kH:?FJE41i -5> 
C £©"Cc?S J: ^ k: U 7c & ©"£&£>„ 
[0017] *fcfl6©*Stt. Bfja#S£^*«*&*ia 
t*-3tt^J»-©aS*HB4. a?fafB-©j£7k08&K:jg 
3 nfcmA©iH7K^ia £4ffl^.?,J: i 5(CL7c^©-e* 

s. 
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cooi8] sternum*, mmm* >*?imc4> 

&< 4fc — 3«±CDf±W#©€riaffiCC>PtbT*¥^i(S]«: 
±TKS*CCB«-r £ C 4 J: ^iSgl//cfc©-C* 

s. 

[0019] Sfcffe©^©^ ia*4S*j£M4©&£ 

a*WESrt^ttji&-r«fca&©w-©asa«i. me* 
— ©aiati^reii-r s tttixom— ©•*- * 4 . frfa^rt 

-©aawi'tKtt-r s fc*©^ - ©* - * i . Btr§e&£ 

Mi, fiTfaS?l-©SM®«4, UtteST— ©*-* 4, mf 

4. mm$M&it*s^rmzm.ft<D£M t m&mzm 
*fca*#iWBjB* 2>?<<cm2> tcttxom <owt. stria 
m <o mimim&wi&tej: cmtaBf m z>ficmvhtc 

Jfcmcc «t Sitife©«^*3c^(c^g|-r & f 4 . 

[0020] *»w«:«fc*itf . ^*P*©J#-o^*ftJffl 
L*ftw«*K«*&-r ^^©^sfcio'ttis^ff 5 1 4 

SMg-r & fcj&tcs^s 4 t- zni)-rrj:t>%)imnm<D& 
m©-sutc«fc«)i»fcnr(,^s^*«i>tfisJS!i^%iSi± 30 
stscim, *&m-9>®B?«:^a©s**^ 

at -s^a)*©as*^K 7 5 •c«rf*{csi« t^ip*© 

»K i £«4 3tt&t8St^£P*-&C4rtJ , r#» Sfc. 
Bf*§£> £ rtKBf 6n/cS*©±T^rSJ(c-c# SSK 
^SrJ^tt-o^O tSt, S**ijffl©fcis?)©^mu& 40 
g&#^»4m?fc£{*^©#*P*Bi 0 

[0 02 1 ] 

mm^mmomm 4, wie 

4. frie^mrte^cc^a^^-rs^^^S: 
4. WEjSBR«}1l5*#oaUiE*— JECefiiofcab©^* 
0884. iJfa^iPTKIsIKfc^^nS*-©)!!*^®* 50 
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M©i&Kfc±0*&fi£_h^3tf Sfci&teJBi,*. 3 
£p*©f$-3f&©— SP^WiS* > *rt©Sfc£fiX©/tst>K: 

^-^i^ip*i©^-CI^^$-«fSC<b{cj:»3, ?£*p 
l&T Si 5 Kl^cfc©-?*.*.. 

[00 22] Sfc. 4. WIB»^rtfe*» 

tc*sRdwx/x*«i&r*flS»«i&^Si. lutein 

*0S§Jc^3n-2»*-©ii7k^S:4tt^fej^m?t&^ 
AKfc^-c* fria^*ii8§*}<fc(y f Sf)fe^M«*&# 

SKSBttSti. BUia^iP*IS8S{CJ;0«ifS3nSlgiS© 

^*p* i Htria^««it&^m^ 6«^$n2.^s©^«i 
©r^-csa*j «t o*aa©£&£fT ^ tcuxom— <d®&& 

F>mm s n ssiaws©^^,i ©&S£«!£*f ^ fc»©m 
-rsfcJ6©ffl$&pfc<fco*?a**^tH-r/cit)©a7Kgxtnp 

f4S?tfe*ft J: «J SlEtB LfcWS©te»*»SI-©8&3£8l* 

S. B5IB^««i!i&#SCc J; ti/cSS©^ 

^t*> lSSS©^7KJ; l 3?»*«<r»]Sa(Sat^S8<t!Q:-3r 

«fc o ssui l. fc^*n7K«mrtai?^ ^ > f F*g©s*4 MBKtft 

ccssAf So ^*p*«prfa*-©s»^ts^i2%ajaf--5 
jigfcfe^r. Buia^4«?tfc*^f>pa$nswiaw 
S©^i©^£8i£m>i3S;*n. wo'Sfjfaj^^ajife 

too23]sfc, ^*4m?fe*<*4. fffizmnnmbi* 

**(*(c^€r«*&-rs^»«if&^4. Miam?4*?fe 

*<*©sa4-^(c«-ofcj*©^»7KiHi?S4. Bute^ip 

^■^ACCte^-c. Bt)ga^7Klal?§fccfcC>'tuia^M«t&# 

accssttsti. Suta^*p*0SS(cj;i3Pj&^n-5,«ja© 
^ip* 4 fit a^M«*&^©*> e> «*& $ tx s sa©^M 4 

#134. *5rM*&-rS/c«>©ffi*&P*$cfcO'M*?rmai-r • 

/c2&©a*gxtHP*WT-2.if^^>i'4, mriaBfi«i^> 

fiS*£«J13tfStei&;'K?i£l[H]8S4. t«jia^S*»S 
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isiss<fc q a^s Jh*{5fi*i«raa»-o«aaft*Sjia 

«©i$ip* 4 ©J»ft»*ff 5 fc»©»=©JI&£*#a 

4. strffi^«7kiii88{cSiK3tiitrfam=:<DSift35^#®ii 
a«©te*i* 4 iMrejKiMKft*** e>gf a 3 ft* was; 

©^ip*«^— ©&£&#©£jijs-r sauitcfei'-c . 
■r4ci(cj:»)«i**t>ti*. -77, WHsa&mte&tst io 

tcj:0«*&$n/t^ia©S«». i«a©#*P*J:»5&S: 
#1 »1M)KSKM iftot WKj|»»«ft*f*'^«*& 3 ft 

a. ^-©^^#e{c*>^r^as*TWcisa© 
nmt z'^zziwhulxz ft<£a©»£!* i jRsaft-r 

*c4«c<fcOS6«cffi»©tt»4tt*. Suf BBfi© 2 > * 
J:»3MLt# fcffiS©^ig7K«iSS©^ai* «fc «3l^^r 

«fc9««f *C4te£S„ fflTiBB?S*>£'l*3»SK:iSa 20 
©«*jW*.6fcttJB4fc*. WIB*=©ll&£**8{c 
*J^r{gfi 4 & fc^JP*«HUlBm— ©&£&^©£ii 

a-j-4»gtc*jt>r. firiB*?**4^?fe*#<t 9 gftti 3 ft £ 
xaxaosai 4 «dak-r e c 4 cc «t 9 wa©#*P* 4 

£ «3 WOt«rKj|K*if«fe*fl£^ 4 fft*&3 ft £ 4 1> 9 flUB* 
[0024]$fc, M!ttt*»*tt4. BUIB^3f4S?Wtt 

*»©aa%— Stc«ofc«{)©^ai7Kia8S4 < buIB^*P 30 

fcmmcmms ft a jg-© ;£*#©£ «*. tctm&m is 

Xt-ak*ji,>-C. iiulB^*0ffi:te,£tfit5ia^§M&# 
Sfcg^Sn. fflr£&^BE8CcJ:9{tite3ft&ffi&© 

teip* 4 mi Eg*ittte^g*> 6 3 ft ssa©£» 4 

©ffl-CfiSfe J: tf®g©£&£fT -5 fc«&©JR— ©*te£* 

#©4. Tk^^-re^wfflt&pteii^a^mffi-r 
fcto©a*mma^-rsa?m^>i'4» wtwt?m*> 
? {cggti 3 ftss - ©ji*^©(c <t o fJiBflf m z>?f*i<D 
&M*zmm 3 i*s #a*«*§[eisg 4 . ffiiB&&*ttai 

|5]g§*sJ:^MIB^*P*lHl8g«;gi^3n. {WiBfta*«JB 40 
ESS «fc 0 j8* 3 ft £ ffifi* 4 «r8E»-©«aaKFS«: «fc 
9 SHtsai&Srl&A fciSa©ft*P* 4 <m&3&%Vi *> tctb(D 

m=(om$.w&&t . «nE&*i*BRtc«ift 3 ntutB^ 
E*B*i*«i*(t *> 6 sp u 3 ft 5 Ka«is©*)St&*^ *j 

^**tf*3R» 4 ©J»2SSaft*tf 5 fc»©»H©J|RSaft* 
R4 *«*.*:*>©■?* 9. tirai^flHfcfrtttCftttSft 
fc*3R***xi*««S)n5K:J:")^:**tH»3ft. S5IB 
j^^*(*©mP^6»4>S©*Sf£SKSR^^ 4Wa 

©*asi:«sgHU3ft&. swasrHojieaft^SKin^ 50 
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fiitfto fc^a*«miBmH©^3zi^#©*3i®-r * 

SStcteUT, BUgBM^tl?W#J:0gftb3ft.5i«aS5 
ffl©*El£***/* &£t? Tk^m 4^^-r -5 C 4 tc J: 
D «a©^4P* 4 & «3 S^iJf B*8i|BfS«ll*tt'N 4 3 

[002 51 Sfc. *-©JKaESt*a*jJ:cflBE3©«« 
»^SH:*=©Jfc&**a 4 i(8»«ft***«l»-r s» 
SP*@|g{c^J{ciftW5J:5teLfcfc©t?&»3\ milB^ 
»*@8&*ifcft£ffia©#*P*«#^U iiufBSP— ©& 
Sa**R 4 Ml BUIE3 ©#&£»#« tc* ft^ ft efcA-T 5 . 

»»*ttffjE»i:©i!i3SBft*s*aa'r5ag{c*5i.» 
r, mib«*^**(*j; >o mm 3 ft^saws©^M4 

r . B?IBM*4S?tb**J; 0 gftH 3 ft-5 Wai«S©*SfB 
*3R^*dtf*K«i«ljaft-S-«c4K:J:»j. *ft* 

m®a©^»* 4 & o fria^*iHi8s*sKft^ssE l . s 

0TWI3jB»«lfe*fl:Ccfla&3ft. ^-©gFW»*^«^ 
«©5feRj£ak* J!/^ aWSf W S ft 4 4 1 > 5 f¥ffl * W^" S . 

[0026] s^fc, *— ©jtteaft^aKtot^-c. ffia© 
ft*P7fc4 «M4*ift*»#> 6Sfta s nsisais;s©^«4 

©HWaftCct <3 WgSfiRS ftfc|g»K*» A S^Jft©!? 
«^S4 , buIEH? il^Sfcaf it 6 ft/ciSS**ill7K-r Z 
fci*©^H©^7k#g:4. ^StKJ: i 3^^^<9^< 
fcJ6©^-©^ifiE^^*^|S: 4 . MiZ9m$-M*s <t rJM 
IB^H©^*^Ste <fc CWE»— ©^«BJI»**S*il 
*£ Lif£S*?r^ai*lilSS^5M7K-r 4fc»©^— ©S*(l 
8S?:«^, H>riB®-©jM*I5iil8?rmriBm*4^?fe*»4^ 

^*P*©«Eftii**B5±-r4/c*©S— ©iS»iSKES± 
*S*IWBa6*BB«:»Wfcfe©'C*0. ttSBM&MStt 
*^6»W3ftS3&««iifaiifS'C*54 44>K:. f? 
IBM*4m?fe*fi:rt K *J W -5 AWSICK: «t ») *flS S ft ft:* 
*^Tl»*fctt. ®a©^I*4^3^ ; &tf^C4{c 
«t»)|9E»-©«!U£tt*®Cc*jt>rlSltO. *i&r>t 
HMfBB^a^SCcBf* SCilc45. B?IBfitJ®^S«i:Bfi 
-5ft:7j<«firlB^H©jll*^iaccJ; •5mJlBjM*liIgS ; fe)i , 3 
H?IB^4p*lHlSS?:SSn.5»^SP*4tl^3nS < , *£.g*CC 

fta^M««*iWBa*[Bi««:fia* 3 ft/cSfrtB0-© 

^l2*^±OTt>atB-&-Cfcfr B S3ll*|pIIS(CS:Weftft: 
MIB^-©jMffil»±^©(c «t 0 ^*P**5tfrlB3ll*liIliS(i: 
SEA-T 4 C 4 »ft < . »4P*©*a^FJE€r?i 5Ci« 

[0027]ifc, MHOMBOfe^iSKJ: 0^**fr 
Ir »«a4 Aj: o fc®^*©— SP^jKmfWf*©^*!!* 4 
l/rffll»Sfc8!)©»-©«*&H884. BUlBm-©ffl^li] 

4 . iaiaofliJg*^^*^ £ft:«t>©liira©i£*#g:4 . 

ai*s ; &pgp-rsft:fe©^ais^i54*iaite3ft > mr 

IB^-©ffiJs&[HlSS«f(fB^— ©ft£&^Jg*s J: ^Bt 1 ^ * 



13 

*§-f £J;51g;&l3ft. ^*©zfcft&*£P;lit^Sfc& 
©-c#> o . Mia^a*M^iais§5r^n &»?a©fli8s*© 

.-SP«BlilB^-<Dffl*&[51Sg«:iignjXtf„ «St*CCS**l 

ft. miiS^iPTklHiss^^A-rSo *WBJU--©liM&HIB* 
[00 2 8] ^iPTKllKtCijiEtl^^SPTKW^S^ 

Mm t zmm-r £Sf-©f§t&niss <t . iwasn-©***^ 

Sgfc «fT I B*&* £ > * J: <0 ffltt^iP* 5r^*f £ fc»© 

&*mm? SH?ia^*p*[Eissi *a*s-r-5 «t ^ &c*gi&3 

*S*«rt2»— ©WI&IIBKKW S«fc 5 CC U/cfe©-C* 
<3. wifa^*^>i'«:BfAe»tifti«ftj^ip*«fufB^E - 
©>ibK#l8«:<fc 13 ffliB)£i ©ffittlsltt&a 0 Sirta^ifl* 
mss^ijgfj&gti. mria^ip*[Hisg^ns^iP7k© 

[0029] s /c. Bfii^si unm^mt £o& <* 

A©j&**«&*flM.fc6©-c *D. WiaWiS^StcBf 30 

So/cSffi*©-gp«B«ia®— ©jH*niss^ijSEn, mib 

[0030] ttc mm&m$>i>ft$iiic'j>rj:< t&— 
-3«±©ttw*a**B«c»or*^*isi{ci9!^, stria 

Br * > * ftg|S©fi7k *fTKtt W#SK «fc *3 ±TICtZ± 

9S<t & o r Buia^STKaJSiHiss^^nwffaBtiS £ > f © 

±SUcfc0^njitf o BUfBHfS^>i'l^©S*«*©}#o 40 
ffiS±. ±ffili<fc'7kS#B<JKffiK:jfi-3< (cget>*S« 
tp< tiZmfoZHk-r. B?IBBf»^>^rt©S7K{if)fBf± 
##^£^c±-RcteW-l>iaffig#sj: i)BJfilK:o< c <fc 
444. WEftW® KttHIBIt a»3&»* -S fcfemffBfit 

& £ > * rt©a*«itBBttW*S©±T*i0i$«:j6 0 r 
isia*»frfia^s*«isii!is*asni. ttee*=©tt£& 

^SJctei-i-ciJiB^aJTMIffiiSSti^JSia©^*^^ 
2£&^T5c<fc*5-es*£ 0 
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£>©&3£&I§4.. &3mc<fc9Bg»6ftfc£m£i!?IBM 
rt^PJte^£fc&©J&-©jMII,«g<t. gtBB&-©gyMi 

*!E*)-r5/ci*©0— ©*-££. HgiaSF«i©^*s 

*BE8&T£fc&©Jjl— ©*-#<t, iJf Bj&£g&2§ <fc . BJ 

K»-©jasm«i. Btriass-©* -*<•:, Miaj&-©£ 

3^S(C te (,> r tM BMW ©£M £ m tL fcffl*** 

ButBB?m*>*Kfl£/ca6©R'3<g<t, ffiiBRQSttflir 
ia$i£&g§*5 «t otuiasf » £ > . f fcsaw 6 /cSTkKO □ 

©»-b©a**ai. <sasnijfe**{c*iw sestets 
Bi3£©«^%3iSS{ca:ift-rs-Y>^-5»<fc. Sfria-o^' 
imriB®-©*-^ teii^mriam— ©*-i?^^ 

mi!S^?:«^.ft:fe©-C&D. taiafi*BXtHP<fcOgi£tliL 

fcfi*«B5ia^*©* a 0 m&m$eSi^mt>>ti a 
7K«wriai^3^!^K:*jc^r Buiem-©ita«(c i o m& 

stifc«re^©28»4«»saft*m>«i**t>*iiiai* 

i^c^-CglO'g^zfen. HtfiaS^BIOPcfcOmiiaifji^ 
>^^<!;irLnjity„ ^S*©«JS«MfB^7K®fcJ:^ 
B5fBM«3 i S©^%< «tt-^c|9:W64afcBiriB^-t©^ 

^<b«*&3ti^„ MIB^-©jM)HtStC«tfFIBm-©*- 
^A^M3tl-C*J<5. BufB^— (D^-fdCt&mZtltcm 

iEmmmi^mm^titc t cc«t 0 flraem— ©auasij: d 
^*^*&3n^ <) mrfe^jS*a-©sm©«*&«HfriBj^ 

^T^L/cilS£©m»ttiifffB^ >^*-^tc J; D^-^ 

t^3 timimmm* 0 uibsp-©*- 3 
nsc.fc.h44. fjia»-©^ja«{c«i5ria*-©*- 
^*^^3ti-rte<j. Butam— ©^-^tcgi^snfcSu 
iami^{cam3*i-5. c <fc «: ± 0 MiaMW©^m«i«ia 

^•-£^^3^14,, wiiaai®i^^©mM©«*&{iHijfB 

imwte&f&MtMK. <t 0 tf . miia^*4®fe*»(c 

teor^ L/cit^©m^,{it>riB £&cj; 0 3^i3S 

^ <fc 3 nBfllBMi®® J: 0 huIB^— ©*r - ^ ^ <t^if& 

[0032] feTF. *^wo^lifiWcoi>rias*#ji 

[0 03 3] 

[sisfewi] (mmmi ) mi. m2i6j:vm3<tm?j: 

*5»IS1 0 3(Ctet^r*^'J y^^XK^SSnj^ 
f4«6*» 1 0 2^{tt*S3*l6„ ®ftSiCK^£44 
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?*?xto£vmmsmim&fc& 1 o 2rt»Hc*n,.-cK 

IfcL. HM£*££ljS-r£o 1 0 2«%1i 

©»s«:*t,>T#w!rt-4©'c. i o 2 ©a 

JS*— SKffoft:«>K:»*I*HIIS4 0r?&SI*E«l 0 
6*KW. te»*©«mtl&-©jM*#iar&£}M*tf 

^*p*iBg i o 6 Ktt*-©ji*£*^a£ o-caafc <fc 
isn, WAP^n-efts?^*:^ 1 o scc&nst. 

3 <hBfiS*>* 1 0 8IBK*iWSjiWa*©WI*ff 5. 
B?S£>* 1 0 8(C«*l©i^K:f|l,^4»fSt5fc 

&©s*^ap7*5taw6ft-ct,>So S2«7.< 20 

*tt«wp*©iii.*i*inu iwwtiHt*©**.****-. 
[0034] ±sa«ja«:*jc>-c. j^*4«fe*» 1 0 2 k 

1 0 2 t?B»«tt«*-je(c#oA: 

aaais*— jeK-j-4-iw*i*s. j^m*** 1 0 2 k 
1 0 2rtgiJ*aja-rs3flS-c?»?feiijRL<ij£iui^©* 

SB-h**"*. jRM4«lk*^l 0 2©fflAPft*sW£7k 
«: 1 0 2 J: f5«EtHL/fciKj8 0 •C©^*P7k{i^*P*iH , g 1 
1 Kitten 1 0 4 K«fc 9«*&3*i/c£»j&sSiEAT 

s» #j8 o°c©»*p*teJ:i>'^MB*n-en^-2>«£SS 

^ffiOfttf^fc^ilK©^^^ ^l»8 0 

•c©^**^ e> § 5 <t <t t ttjjn& s n . i&sisstK 

J8£fcoTS^®t6:*:{*] 0 2^?ti5Ci <b& 40 

5*C£&oTiJiEttiU 7-U-hS^^^3'sS£AT 
So h5£&3«6g3 »M3S*ieii4 <t 

Tte^ «8l*Etf4.*B?i&*;/*l 0 8iii3iil 
o ~ 3 o •cira©*# 7' U - b 5*$&£gl3S 3 a-t 

htii <3 . i&7 5 -C©ii&S#*P*i: 10-30 '015^© 

#£P*&il 5-~3 5-C<D{gMVffl£te-?X-7l>- b&M 
£&g3*>P>SE(±iirS. {fS!W<«6 0~7 0"C© 50 
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MUt TtfflbkE*4 £jI9ISt>Hfi§£>* 1 0 8 
^RSCiifrSo 8ril#>i> 1 0 8 &C«*§i|&P 6 *$4: 

i?a*BUBP7#Ktf6ttT*j»K s*jRttiP7#>6tt 

B?«i$>i' 1 0 8rt©S**5*&^^lg^K:^Jffl3 

n> i o 8rt©*&#^£b-c#fct§£ttii 

*&p 6 £ d ss©*#**f6 jni. sa©7k«ss*s{£ 

* 1 0 8©JS©^{CBf3;0. ®&*i3W 

io8(c«6o~70"c©i«aiifeo /cia**ssm'Kie 

*4 cfc 9 ^3*iSfcab««C^Jlfl!)«*4af 

©®B*<fcgl5£8S£tTt> 15-3 5*C<0fifittt»itt-» 
fctfWabfcfctt&aJJiclB* 106£a!9:7.f>^:* - ^Ife 
5S^S2^A-TSo gft:, 

2 tCM&fttttt*tt 1 0 2 «C«*&S*iW»Kl£*»*.fc 
iK&ffia<D2ai*s0tte 3 ti . 7 -/ > * ^ - ^S^^^S 
2 ©9^ - y 8 rt£ffi-S#*P*£f&£JM:tT 5 C i: £ Sc 
So iftSiftS©^.*:? * >**-:/5^£ftg2«:jl 
jaTSjaHK:*JC>T7 ^>9fcJ:Of? a "^8<!:iMf 

m^nSo ^*-^8rt^^ns^*«i*Sii5 

a©2«3&»6«.*»5 C i«cj: fj 7 5 -Cgtffg 

±# U &SP*i2« 1 0 6 *ii 9 ff tf«4ft7tiJ*<* 1 0 

2^^3laSC<ti)=cSo HH6*«:l 0 2fC?SA-rS 

^ip*©jas«f)7 5'c. ista-rs^*P7K©ias«^8 

0*C<h«tC— 5£K*ft|$U&#6?^7k*l 5~3 5-C© 
S*(01««BflLhff8tt5fca!)lclBljM:(|: 1 0 2 

J: o tH 3 ns^©^*«ffl-rs C £ K J: <? ?%*P?k 
©Jfol^x ^;U+*-©*iJffl^[p]±-r s c t t^imt u 

So 

[0 03 5] ^«r.4JBW8f4*fflm^-*»L P 

s*j<fcy t se©3S8i*sr*ti«j:< . jjnss&£'*ffli,» 

K*>^mEf* * ;u & ^ a - :/5Ja»£8*g& S t, > 
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[0036] (l«Sff«2) 04fcJ:a c 05{c^-ri:^ 

i o 2©*s ') -j ?*}xmma<<cmi&2ti> <h $ 

Ml 1 ttft^CC7 5~8 0^gR©S*£ltx.7c*>© 
•C* <) . ft*P*&« 10 6tt->iM?-*- :75£&l£& 10 
SI l©rt«Wc*ji>-ca*4»tt-r4J:9«:»wr* 

4. <**>«:. i/^^&fa-^rasi 
[0037] ±%mmc*n,>x . 1 0 2 *> 

!Mtt»-(D^7'>l'^A'f7'l OF t 9*3iO'>x^&9 i 20 

* - ^aawasMB i i rtK^aa s n. *&*it;Hiags n 

£C £(c.*») irt(cfi7K 

>W-f^lZ ©igffittj&Tjc <fc •) ±#(c * 0 . 

1 1 rt©a**^Zl©^7->U'^-'N , 'f 7*1 2#>6l&ttfJ 

rci(tti,>. — j/^^&fa-^i^i i 

F*9©^a.-^1 3{Ctt*&iP*Seei 0 6A^i$titfe 
0 . ^*P*ffi« 1 0 6 ©rtSP^ftS 15-35 °C<D{& 30 

■si o e^i^uj-rs. 3 F«i=&flfen4ffija© 

c\ ^x;u&=^-:/5^32&3li l ©WP{c*ii,»r*i» 
7 5 -ccommmt & <o ftisimm 1 o 6 ^stn. «$*4 

nifo*#l 0 2-v«*&3ti4Ci4ife6„ S^x;l/&^i 
-^SOMfflEUMI 1 1 rt©M*(i^4fl*CcJ; 
4*5, gj— o^f>uxA^^ 1 0 *^iJSA-r 4Bffi© 
*M»*J ct 01ifa©*JSlC£:**^x «fc 0 8Jt©tt8&#* 4 
7c*. fi/kSSA5<ST-T4C<!:^< . Vx^&^a-^ 40 

so^Sc^m irt©a**iSss{csoc<t*5-c^. tea 

[0038] Jtcfc. ^«"Ctt*-©#a«*J«fcC«ll.i: 
©SttMfK * r- > U X -f ^lUfcAS. Wf&ttftffift 
7)<m^*jia$# SCiAitctftiti J:< . if^V^". 

PF A^a-^ffltir-b-S-Ofpffl^* 

[003 9] (SU6{ai3) HBKlTjVr.fcSK:. ^"U- h 50 
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5J»^»3©ffiP(c^3tifcfc#*B* 1 0 6(3: ~ 

7^>^ 3 .-^s^^S2©tHP«:^$ 
nfci^iPTfcBee loei^x^st^ 1 ^ - ^sc«i^gsg 1 

1 ©UlPtcSciK^n/c^PTkBSt 1 0 6 tt^8fEL7c© 
[0 040] ilBfilfiKKlfcliT. yu- h5£$i3c&3§3 

<£ •) zjsai Lfc i 5 ~ 3 5 *caa[©fiia©^*w^p* 

E« 1 0 6F*3£iJ!m. ^*P7kie« 1 0 6(c^?iJCC^S 
n7c7^^^^-^^g^2*sJ:0'->x;l/&^^- 
^^^S 1 1 KiftAf 4. 7 -/ > * ^ - :733R£Sk 
§2Ct«. 1 0 2tcPJ&§n^?teSlt.?:i^ 

&g 2 © * - ? 8 F*3£ji 4fiS©^ai7K 4 

*> c 4 4^4= «fift&©g*us7 -r 
&g2*ajfi-r4jiMiK:*scvc:7 ^>9*jj:y ; ? : -3.-^' 
8*iio^*P*tc^*Ston. iSSttggii^orgfma 
ft4„ *7c, f a -^8rt^h^»7 5"CSu^ 
SfTkfi^i^L^TKEei 0 6--iiiJW-r4 0 £7c. 
i/x;b&?a-ySMSl l»rtSJ(C7 5~80'C 

g&©fi*£:fl?a.7cfc ©■?&*). ^iPTkie^i o 6«-> 
x^&^^-^si^32^si i ©rtgp{cfcc^rs*£S 

&&-T4J:5K:fa:WT#><). ^*P*1H« 1 0 6 ©rtgp^SS 
^4 1 5~3 S'CWtSfii^^rc^iPTkli^x-^l 3 

icgrr4i«s©S7k£^8!£m>. ^x^&^i-^ 
SM^fl i i ©ujpcc*ji>r»7 5*c©ja*K»iSc 

M2teJ:0 ; i'i;i'&? a-T'^KM 1 ia>fcit£UJ 
l/fc*»©>&ai*tt^«tL, »4S?fe*{* 1 02^t« 
if&3n4C<t<!:^4. ^*P7K?:{Sa$-r*iJfflb. 
fiS £ ft o 7c^Sn?K©?aS*»S±^ 3 # 4 7c* (C^*4 
®tfc:«* 1 gfffl?n4^M*J «tO'ii>a©*SIt: 

7K***x*^ty*^©)^^fiJffl-r 4 c £{c<t 0!»5c 
MfJ**[Sj±U. «SSf4«?&*tt 1 0 2 {cifcA-r4teiP* 

©aa«^7 5 o c. 8£ffl-r4te*p*©iag«ifo8 o-ct 

[004 1 ] ($m9i4) HTK^ti^tC, 7 
x - ^S^jyftS 2KB, ffiS©^*P7K £ 8mS?lfc*:«; 
1 0 2*>6PHlSti4?aF»«S©2«4©«iaaftK:«fc») 
^aiiRE3n7cite^7j<:*Bt^47c*©i?a#ia£ LX F 
U>m->1 4*i|X^W6nr*5'). FU>A>1 4(3:^ 

*fc*»***a3-e45fc«&©j**i*^fapi 5^w 
u. ?^*p*fflptbpi 5«cttPFA^^-^i e&mm 

$nri^4„ PFA^a-T'l 6©t -5— JS8tt«Msra?fe 
$(*10 2 £^f»3SJftSl %oftl»fl>4^*iBS 1 
0 6fC«^§n4. PFA^x-71 6(C«»H©ii7K 
#K <t L X <Dm*K > 7 1 7 . W— © 1 

b-c<D<p&&m-? ■< 1 8 . *— ©a»sai»±*©£ u 
xoimstft 1 9 jwih^ssk a n 4 . 
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[0042] ±ga«fiScc*iUr . miwti*fc 102* 

*Jt>r#£P*IBt? 1 0 6 15-35 -cfiK©ffi 

f&*»5 CitCj:0 7 5 •CfJSOiSStKfiSi ft «5 . V 4 

> ^ ^ - ^scuwafta 2 esf uj $ n z&mmu&m. 
vtmttez. fgmsm&z icimg&K. 

1 5K«i3nfcPFA?a-^l 6^£3§#>*l£. P 
FA^*-^1 6 [*3©*§R*tt&ai;KI5g 1 0 6^i»£ 

W^*l7^W18KJ;(3iS?n5/cS). teip* 
E*l 0 6rt{cS«J*sSAT4C<b«&t». PF 
A^-^l 6CCHKtttt6ftft:jS£ih#l 9KJ;f3, 

1 0 6 -5 7 5 'Cilirt&CDiR&teiP** 3 P F A 

* 6=&ffi»3 Fl/>A'>1 4 ^MaEf 
< . ftiP*IEW 1 0 6 iCfcWS^iP*©*S^FS?rffl 5 20 

[0 04 3] ft*s> ^JiWCiijU^KIHSSi LTPFA? 

^. •> 3 > 3. - ^ £ 7- > U X/W £ <D& 

±ft<DmicmmLtc*K &m.<Dmicmmbxj:<, -e© 30 

[0044] (*»«5> H8tcsvrj:5«:. iftaitt 
o/cflKB*©— BB*j&*4®fcfc& 1 0 2©fc*P*£ Or 

0 , X > U X 7' 2 0 tt— i$£^i&©»K* 

-^^3SglS2 1 0 2 £-oft<-#4p* 

ESI 0 6 i^-r-S. ^f>UX'W7'2 0tC«^- 40 

©*i»l&£#|g:£ LT©tStt«*;- h <) v 4>\>*t 

2 1 . »Hoas**sii/r©a*waiiP>^ , 2 2. 

MM^&&0r©><;U;*se*«i*S&P2 3. »-©iM 
8B»±#S ilt ©HSB# 2 4 #ffi3tiiti § titcmtS, £ 
fcoro*. 

[0045] ±teitfiSi;ctet>r. Mm*.mW4&mti2> 

7 5 'CBtr^©SSS7j<©— SP«X-r-> 7'2 0 cc«e 

*fl!8M<>:/2 2«C J: 0^*15^1 0 6fCjt*S*i 

6. «*§7k©aKfc «fc 0%£P7k©i&Ktt£ <Mc 7 5 "Cfi 50 
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&r £> 9 . C©fflS*«ofc«S8-C^aJ*««^®fe* 
*10 2^SO'm-r5C<!:K:%S. Xf^l/XAVT 1 

2 0 5rffi4aSSJS*iCCT^I?©^i|56^AigAU/cJS^. 

amst*- h <) -j w 4 )i>% 2 1 tc«t *)T-mn\m.<o m 

i^iP*i2'g 1 0 6 «:«*&$n-5SJg*©*a« 
;S;UXSCSB&J&5Eyf2 3©P3g£^t-r2>C i(c«fc«3iS 

tssn^o xf>u^^7-2 oic«mn#24*sm 
snrosfc*. jj— ^iU7K*s^^>ux^V7'2 0 % 
2!S£-r 5 <fc 5 % c t &$> o fcti-^r fcmBB# 2 4 d 

5C<h«:J:»3i!!^*leIiS-rsCi*t-C#5 0 ««t*©— 
r£a„ 

[0 04 6] mmx-um— <Dm&mt&t or* 

7->UX^W^ffll,)fc*i, PFA?a-^fflWt 

mum^rnt uxmmtu- h >; •? i>? 4 iizzm^ 

[0 04 7] (HSSW6) HOtC^-Ti^K. ^SP*ffl 
^©fci*©i!i&7K ^ > * 2 5 » P F A * » - 7 2 6 (c«t 0 
h^Nimft»3 i7 >^^-^lfe3^!S2 * 
o^<-^ip*ieei 0 6 <kS«l$tl-Cl^. PFA9=-^ 
"^"2 6 {C{jmS©ai*^Si l/T0i*^>72 7fc 
±Df*=©fl!«IW±*a<t br©31ih^2 8 *5JB^m^ 

[0 0 4 8 ] ±KfllBS{Ctel>-r. 2 SPVDn 

M<Dm*bL< W-f^->3S^WPFA?a-^2 6^: 

3 0 > -7' 2 7 K J: K) ^/Kieg 1 0 6 ^ t M K> ii 

^a*@B© 1 0 6 ICiZ 1 5 ~ 3 5 •C^g©,^ifl 
**sSMi-r*»'). M*tL,<«-f^>^*«C©,^*() 

*±m&L7 4 >**.-73m$iWt&2^£WLtiz>. p 

FA^^-^2 6«:«i3f±^2 8&m-)t>tl-Ci,>2>tc 
fe. ^ip^iet 1 0 6 ^n5^4P**«*&7K^>i'2 5 
{ca»«frSCi«ttli>. te*f>^2 5 ifj^k^rffi^ 
T 5 C t tC J: 0 ^*P*©*fi^FJS*ffl ^ C <!: # 2> . 
[0049] ft*J. *M««l-C«^-©l^&le]S§<i: Or P 
FAfa-^*»»/t*, ^f>U^A'-f7", 
4-y*m^xi><i:< . ^©fPffl^ic^^iDfel,^ 
$/c. ii7k^>^ jt±#©J©«:g^Uc*5. jtih^F. 
^*^>7-©»cgiKbr4>J:< . ^Of^fflMKiS 

[0 0 5.0] (Hlit?ll7) 01 OfC^Ti^fC. KU> 
v<> 1 4 tettW 6*T,/c3S«ttiafflgfaiP2 9 fCWPF A 
?-~-7 3 0i>mWi2ti. PFA?a-/3 OIJ^A 
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[005 1 ] ±fB^ictel»r. FU^> 1 4 KBt*. 

U jM*#>:/3 l{C«fc») PF Oft^jt* 
0 4^#M^^n-£>„ ^O'?-10 4K:i 

$ n fc<g*i*«£» iig^g n<ga©/jns^si & ft 
-c±&£&2s i icmifc stisciifts. <ga©jjns^ 

c » . iSSiiiS©^, t ft <3 10 2-Nfj&$ io 

< •) /c-T C <!: & njffg £ ft 6 . 
[0 0 5 2] ft*. St»«Ttt»-©j&kB»<b UP 
FAf a- X-r > UXaV 

^7*£ffl<,>T&.J:<. «4>fBB*MlK&ll«£i;ttl>. 
[00 5 3] (3ISHI0V8) Ml 1 K7r;-rJ:5&c. BtiS* 
1 0 8rttt:ii|±^i(/-C^f>I/X!i<- F3 2 

*»S{c*fi/-c*¥*fni«:3tSaaw. &*©xr->ux 

jK- F 3 2 > 9 1 0 8 rtSP©jgWc*±TfC^ 

c iJftiftl* J: 5BMHI*»Wte«iaEiftr>'Ct» 20 

[0 054] JblE*fiRK::b<,>T. h5gN&&83 
■C^^^r^x 6 0 ~ 7 0 -COjgiSi ft o /c«i§7k«« 
SB*Btt4 f 1 0 SrttcR*. *b»s 

< ft s « i its*vh2 < ft & fcj?>. 

Bt£§£>:7 1 0 8©±©^{cSKcDfi< te-itcfcimm 
5>i><?>l&<D-t}t l c®W)l / ffiM,ti>i> 1 0 8 ftUfflgym 
1 0 8rttCg:W/c3f3c©^7->U 
F 3 2 iC J: IJ B?M$ >^ 1 0 8 F*3©&7k«_hT:£ 
fa^©^»#3HI;ft3;h.£#s. S^©Xf->UX7K-F3 30 
2 »S**±TCC^tC^«t-r St>Wt?»ftl»fc«&. S 
K©<S < ft frS*^* f>U^*-K3 2 ©ffiffiB * 

iif3lf?'»{cjs©*^«rf'5citcfts. :7u-h5S3» 
S3ftS3^«i&r4aawc*if»* 1 o 8©Tgp<t 
omm-rcitcj:^. s6H(cffim©«swc*«*&-r4 c 

<t*ipJftgtftS„ tfrmz>i>io 8rtcc*jt»-c±-RSriSi 

1 1 i> ictem-pmmte a BWtcj&o x-sm t ft -5 as© 
^K^BXtb-rci^-c^-So 40 

[0 0 5 5] ft*. S?S60!!T?ttf±#!3M8£ L-TXf>U 

^. ^-ft-r-SC<!:*iftW*atff6©W*fflC^rfeJ:< , 
*©mi3<&mK:MJt££Dft<,>. *fc. tttfj^|g©feg[ 
43RiUc*i, 1ft. 2tt&SW*4ft«±-C£>J: 
<. ^©ftUE^JSIfCgM^Cft^o Xf^UX 
JK- F&©}it»(CJtAL/c#5. S**1±T*|SJ^©^«J 
-rSC<t*ftlJ^-C#n«<l:<. Xf^UX^-FGCT^ 
fSW£^©;/j&£ffll,>-C*>J:< . -t©f¥ffl3tt»fciSRt 
£Dft(,>. 50 



%ffl2 001-196075 
22 

[0056] (mmmQ) mi 2tc^-rj;^(c. mmm 

WMfmi 1 1 1 3rt(C^3^S<!:b-C©7 

nfc^a*ffl*3^«i&-*-*^8&oii!-oasa«i ur© 

*&Mffl->a V =2 7 7 > 1 1 5 t , ^ffl->a ';37r> 

1 1 5&|gSirr£fctf>©Jfl— Ot-^iLtO^T 

>m*-zi i6i, ^©^m^s^gfffi-rsfcj?) 
©S&-©£at8<t Ltoitffl->n -;377>i 17 
<t. SWUBf n 3 -7 r > 1 17 £fElHrf Sfc&Clfl- 
O^-^iU-CWfEM^T:^^^* 1 1 8{aR*fll<T 

^^fa- ^aaiteflSM* 1 1 4 tc 3 3 *m 

{C«^|*3©3g«<!:IS^ : S:^fca**SBfr*^>5' 1 0 
8tCMS/cJ&©^i3«3 4€,SiKSnTte'). M t ) 1 S3 
4 ©ftfe^liBf S ^ > 1 0 8 h tltcUfcm *) □ 3 

5{t*gM3*l£„ ^^3 3CC«0-t©^*#m<i:Lr 
©^*^>7'3 6#f8H<*tt-Cl,»S. j8S(sfSjffc*f* 1 0 

i o 9icj:*)m.m^^.m^tk$ti, j>^-$io 

Qti&%yyl;m*-Z 1 16. gpm^r>ffl^-^l 

1 8«m»3 7 iC<fci3ife^$*l S^iftS. 

[0 05 7] ±fe»^(C*j^-C. Bfil^>^ 1 0 8vtH? 

^.e.n/ca*iiS7j<HS(ffiL/Pi s^eit^^s 3 5riio 

■7 >? a -7^1$|fcBl 1 4-vi«^3tlS„ 
»7 ^ >^a-7 , SH3afeSl 1 4(c*si>-c*^ffl'>a 
^37t>1 1 5tCj:*)a6R3tiSSF«jS«4*lSaft4 
firC», <gSift-^-CM0 , g3 4*iifetlfi*M0a3 5J; 
OWVIf^f >i» 1 0 8{czSA-T-S„ v 

tft^rfio-^rt^^sns. ^rt^si^^-rsw 

iMffli/n^7 7 >l 1 7(CJ:0^^5:K 
^Ib^-^igfffi-rs. ^^7377^1 1 5fc 

xunmrnisn 17 *mmrhic$>icm^ 

zrnM? 7 >m*- f 1 16 tm^y 7 >m*~ z 1 1 

8^{i. ^m?lb*#l 0 2KfcW£^SKl&!>>6o< 
O/cSn/cieffi©^?:-^^'-^ 1 OQtC.tD^iJS'v 
ta»Lfct©*«jWR3 7«fc>3^$n. *&MJ?3->P 
^7 7 >1 1 5fcJ:!>*gfmffl->n y a? r > 1 1 7(i 
31® pffig <k ft 0 . j^.s)sfS?t6*:* 1 0 2 4C <fc ££SS#>6f# 

6 n s«m t mm* *> n h n s (c mm t z> c 
[0058] ft*. mMM~ci,zm*#>y&)&m^m. 

*:^Dft^„ 
[0 05 9 ] 

[ mxnnsik ] feub©sa6«*« 6 h <t ^ tc . 

S?:^iP7K©}to^{cJ:D^5/c«&. ^iSMirofcS) 
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fa± -r h n mo $> z, nmmm a - %> * * u - a > * 

[0060] *fc, 6 0~70TOia**l?S3'>i'(C 
ttif&Ll 0~3 0*C©lgja<i:iS-p/c*?:B?i©*>i'^e» 
HKtfJ-T C £ cc J: 9 . *&^«B5K:^JI©ja7K*ftffl-r & 

£<LC>5^m©&£^f4S?tiza-^**U-^a>V;*. 10 
[006 1 ] *8»«***©iBa*— ffi{C«ofc 

fefc^jffl-r^^ip*©^*^^ c £*«r * 

i. 

[00 6 2] ttc, |?»*>*rtfc|tfjL6ftfcil*<D± 
ffi©fc#©lKUi ^{iS^^^mvtfe**^©^*^ 

[0063] Jj|M4*ife<cj:&#MIfe£f9&tiS* 
^i^»*>P>f#?>^4a*?rPIB#{CfiJffl-rSCi©-C* 

[an *«w©iitfiw! i ©«M4«ft3 - s> x * u- -> 
3>i^^7 i A©^a 

[02 ] a? ^ >^a-^aa»sa(iB©iB9iH 

[03] ra^U-hS3K«3JI»©BMI!Bi 

[04] 2|£»l§©|6IS^2©j!iRfS|.S?&3-^i*U-'> 30 
a>i^XT-A©1ffS0 

[05] R^*^&^a-^aaKisgftaw)ttwia 
[06] *^^©n{S0d 3 oMmmtti a - i> i * u - -> 

3>'>^T-A©^0 

[07] *M!4)Nltff4iDim)|a-i>s* U-J/ 

[08] *^© HJfeM 5 ©M*4®1fe a - * * U - 
a>->^f-A©^fiS0 

[09] 4£Hll©Sgtt0!f 6 ©ft$HItt a - 5? * * U - 1/ 
a>^X7-A©^RS0 40 

[010] 4^K©XtfeM 7 ©jTOSftfea 
'>a>i'X^A©^fiS0 

[011] *»91<Z>£iK0!| 8 OttttWlka - J? * * u - 
~>a>'>*^A©*#Ji£0 

[012] 4^IS©%HiM 9 (DMUmm^ -V>**U- 

[013] fi6*©*R««ia--'^**U-^a>^X?- 
A©1f^0 
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l £&£gi!3S 

2 

3 ^u-hssaaajw 

5 

6 ffl*&P 

7 a7KB?ap 

io m—oixr-yvz^-i-?' 

l l ->*;u&?^-:/5£»3afeg 

12 Sr©xf>i-x^-f7' 

14 K u»<c> 

1 6 PFAfa-^ 
1 7 

18 tp£&m7 4>\'$ 

1 9 i£±# 

2 0 Xf^UX^-f^ 

2 l ffitt^*- h y 5» i?7 ^ 

2 2 ■^MIiK>7 r 

2 3 Mxammmft 

2 4 

2 5 *&*2>i> 

26 P 

2 7 mfcx^? 

2 8 j£±# 

3 0 PFA^a-T' 
3 1 j^-JotO^ 

3 2 *7->UX#- K 

3 3 

34 

3 5 M^KROP 

3 6 i&tfoJOT* 

3 7 mmm 

1 0 2 M*4Mttfe*f* 

1 0 3 3fc1tg§ 

104 zfwy- 

1 0 6 &*p*ie^ 

1 0 7 
108 

109 -f>M-£ 

1 1 2 jssftBnetfwi 

1 1 3 

114 7 -* ^.a-^sSatefcftg 

1 1 5 JS^O-;37 7> 

1 1 6 *&m-7r>ffi*-$ 

1 1 7 gf^ffl~>0 va?r> 

1 1 8 »«7r>lt-S 
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[06] 



11 12 




20 xt>u*/<-t7 

22 3*«a*>:/ 

23 /<JUXSt«»fc*# 

24 




103 



14 KU»<> 
16 PFA^a.— ^ 

17 

is *smisr7<;u4i 
19 at±# 
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103 
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26 PFA^A— 7 

27 2S*tf>? 

28 26it# 
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110] 



CHI 1 3 




WMfjfc 

LPG 



103 




30 PFA^zl— ^ 

31 jSMitfisy 



32 ^f>l/X*-K 



[012] 




115 118 117 114 

33 109 -f>/<-* 116 IMKTrvfl^E— * 

34 Ry« 112 IStBlMMHl 117 *fiUBVB*ya^T> 

35 S*R*P 113 118 IW577>ffl^-* 

36 t&tmo? 114 ^o*i-^staat»o 

37 «3« us KWRffl'ynva^T^ 
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